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Quackers 
Simulating Natural Selection 

 
About this lesson 
This activity is designed to introduce the concept of natural selection.  One of the main points of 
this activity is to help students see that a single organism cannot adapt to its environment, but 
that it will survive if it possesses a successful adaptation.  The data collected in this activity can 
be used as a reference point for terms used during presentations on microevolution and 
speciation. 

This lesson is included in the LTF Biology Module 4. 

Objective 
Students will: 

 Simulate the impact of natural selection on a population of ducks (quackers) which are 
represented by two different colors of snack crackers. 

Level 
Biology  

Common Core State Standards for Science Content 

LTF Science lessons will be aligned with the next generation of multi-state science standards that 
are currently in development. These standards are said to be developed around the anchor 
document, A Framework for K–12 Science Education, which was produced by the National 
Research Council. Where applicable, the LTF Science lessons are also aligned to the Common 
Core Standards for Mathematical Content as well as the Common Core Literacy Standards for 
Science and Technical Subjects.  

Code Standard Level of 
Thinking 

Depth of 
Knowledge

(LITERACY) 
RST.9-10.3 

Follow precisely a multistep procedure when 
carrying out experiments, taking measurements, or 
performing technical tasks, attending to special cases 
or exceptions defined in the text. 

Apply II 

(MATH) 
A-CED.2 

Create equations in two or more variables to 
represent relationships between quantities; graph 
equations on coordinate axes with labels and scales. 

Apply II 

 

Connections to AP*  
AP Biology: 
This lesson addresses concepts contained in Big Idea 1in the revised AP Biology curriculum 
under the following sections:  1.A.1.a-e and 1.A.2.b-c. 
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Materials 

Each lab group will need the following: 
Cheez-It®, white 
Cheez-It®, yellow 
plate, paper 

Additional teacher materials: 
bags, zipper-lock, quart 
Cheez-It®, white 
Cheez-It®, yellow 
markers, Sharpie® 
scissors 

 

Assessments 
The following assessment is located on the LTF website: 

 Evolution and Taxonomy Assessment 

Teaching Suggestions 
The students pretend to be predators of the “quacker” population.  The quackers are represented 
in this activity by two different flavors of the same type snack cracker.  You can find relatively 
inexpensive store brand white cheddar snack crackers to represent the light feathered ducks. The 
dark feathered ducks can be represented by inexpensive store brand yellow cheddar snack 
crackers.  You could substitute two colors of candies if you have difficulty finding affordable 
crackers.  The type of food is not significant.  You just need two versions of the same type of 
item. 

Prior to the activity, you will need to prepare 14 re-sealable bags containing 20 dark and 20 light 
colored snack crackers (or suitable substitute). 

This activity should be conducted in a classroom setting rather than a laboratory setting since the 
students will be simulating predation by eating the prey.  Be sure to check for food allergies 
before conducting this activity.  As an alternative, you may choose to use a non-food item for 
this simulation.  For example, you could use two different colored poker chips as the prey. 

Use the class data table to collect data on all five generations from each lab group.  The students 
will then total the numbers for each generation and write the averages in Data Table 2. 
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CLASS DATA TABLE 

Class Results: Generations 1−5 

 Light Dark 

Group # Gen.1 Gen.2 Gen.3 Gen.4 Gen.5 Gen.1 Gen.2 Gen.3 Gen.4 Gen.5

  1           

  2           

  3           

  4           

  5           

  6           

  7           

  8           

  9           

10           

11           

12           

13           

14           

TOTAL           

AVERAGE 
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 Answer Key

Data and Observations

Table 1. Light and Dark Quackers Each Generation
Generation Light Quackers Dark Quackers

1 3  7

2 2  8

3 3  7

4 0 10

5 1  9

Analysis

Table 2. Light and Dark Quackers Each Generation, Class Averages
Generation Average Light Quackers Average Dark Quackers

1  4.3  5.7

2 3 7

3  2.3  7.7

4  1.6  8.4

5  1.4  8.6
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Answer Key (continued)

Graph

 Conclusion Questions

1. The number of light quackers decreases while the number of dark quackers increases from 
Generation 1 to Generation 5.

2. The number of light quackers would continue to decline.

The light quackers are being preyed upon in greater numbers, which reduces their presence 
in the gene pool. With fewer light quackers mating and producing light offspring, the light 
numbers will decline.

3. The dark quackers would be considered most fi t because they have survived predation and 
will live to be the parents of the next generation.

4. The adaptation for dark-colored feathers allows them to survive.

5. A single organism cannot willingly become adapted to their environment. The organism 
either possesses the favorable adaptation and survives or does not possess it and dies.

6. The numbers of dark quackers would decline. The light quacker numbers would increase 
because they are less likely to be eaten and more likely to survive. The quackers that survive 
are the parents of the next generation.
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Quackers 
Investigating Natural Selection 

 
Charles Darwin published The Origin of Species in 1859.  In his book Darwin presented two 
main concepts, descent with modification and natural selection.  Descent with modification was 
the phrase Darwin used to describe how modern species arose from a series of ancestors through 
accumulated changes over time.  The second concept, natural selection, is the process in which 
the organisms that are best adapted to a set of environmental conditions will survive long enough 
to reproduce.  By reproducing, these organisms will pass the beneficial, inherited trait to the next 
generation.  Those organisms that are not as well adapted or do not possess those beneficial, 
inherited traits are more likely to die.  The overall composition of the population will change as 
the survivors with the more beneficial genes or adaptations produce more offspring. 

Natural selection is sometimes referred to as “survival of the fittest.”  The organisms that are best 
adapted will be the parents of the subsequent generation.  It is important to note that the 
organisms do not adapt to their environment.  For example, in a desert setting, narrow leafed 
plants survive at a higher rate than a broad leafed, tropical plants would survive.  The narrow 
leafed plant species is better adapted and will survive to reproduce.  The broad leafed plant 
species would lose too much water and die before reproducing.  We would say that the broad 
leafed plant is not well adapted to the desert environment.  The narrow leafed plants did not 
“become adapted,” rather they possess adaptations that make them better suited for survival in a 
desert.  An adaptation is an inherited trait that gives an organism possessing that trait a 
reproductive advantage.  When natural selection is occurring, those organisms that possess the 
adaptation in a given environment are more likely to survive and reproduce at a higher rate than 
those that do not possess the adaptation. 

PURPOSE 
In this activity you will simulate the events of natural selection.  The population experiencing 
natural selection in this simulation is a flock of ducks with light feathers and dark feathers.  The 
light feathered ducks are more easily spotted by the predator than the dark ducks.  The duck or 
“quacker” population is represented by light and dark colored crackers. 

MATERIALS 

Each lab group will need the following: 
Cheez-It®, white 
Cheez-It®, yellow 
plate, paper 

PROCEDURE 

1. In this activity you will begin with a population that has equal numbers of light and dark 
“organisms” that will be fed on by you, the predator.  As the predator, you prefer to eat the 
light organisms rather than the dark ones.  Formulate a hypothesis regarding what will 
happen to the ratio of light to dark colored organisms if the predator more easily preys upon 
the light colored organisms.  Record your hypothesis in the space provided on your student 
answer page. 
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2. The organisms in this activity will be ducks or “quackers” and will be represented by light 
and dark colored snack crackers.  Obtain a pond (or bag) of quackers from your teacher.  
This bag will contain equal numbers of light and dark snack crackers. 

3. Establish your generation 1 flock of quackers by having one partner reach in the bag, without 
looking, and randomly select 10 quackers (crackers). 

4. Place the 10 quackers on a clean paper plate or napkin.  Count how many light and how 
many dark quackers are present.  Record your numbers for generation 1 on Data Table 1 of 
your student answer page. 

5. Simulate predation by choosing three light feathered quackers from the flock of 10 and eating 
them.  If you only have one or two light quackers, eat them first and then consume enough 
dark quackers to meet your quota.  For example if you have only one light quacker, eat it and 
then two dark ones.  If you have two light quackers, eat both of them and one dark one.  But 
remember, as the predator, you prefer the light quackers. 

6. To simulate reproduction in the population, close your eyes, reach into the bag, and choose 
three quackers to add to your plate.  This should bring the total number of quackers back to 
10. 

7. Record the number of light and dark quackers that are now present in the flock in the space 
for generation 2 on Data Table 1. 

8. The other partner should now take a turn at being a predator.  The predator should eat three 
light quackers from the flock.  If there are not three light quackers in the flock, follow the 
procedure described in step 5. 

9. Simulate reproduction in the population by repeating step 6.  Count the numbers of each type 
of quacker in the replenished flock and record the data in the space for generation 3 on Data 
Table 1. 

10. Repeat steps 8 and 9 two more times for a total of 5 generations of data. 

11. As instructed by your teacher, combine your individual data with the class data for each of 
the five generations.  Calculate the class average for each color quacker for each generation. 

12. In the space provided on your student answer page, prepare a graph of the class averages of 
light and dark quackers for each generation.  Be sure to include axes labels, units, and a title 
on your graph. 

13. Answer the Conclusion Questions. 
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HYPOTHESIS 
 

 

 

DATA AND OBSERVATIONS 

Data Table 1 

Light and Dark Quackers Each Generation 

Generation Light Quackers Dark Quackers 

1   

2   

3   

4   

5   
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ANALYSIS 

Data Table 2 
Class Averages:  Light and Dark Quackers Each Generation 

Generation Average Light Quackers Average Dark Quackers 

1   

2   

3   

4   

5   

 

Graph 1:  
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CONCLUSION QUESTIONS 

1. Write a statement describing how the number of light and dark quackers changed over the 
period of five generations. 

 

 

2. What do you predict would happen to the number of light quackers if you had continued 
predation for a total of 10 generations?  Explain your prediction. 

 

 

3. Which type of quacker would Darwin consider “most fit” in this predation situation, the light 
quacker or the dark quacker?  Why? 

 

 

 

 

4. What adaptation do the dark quackers possess that allows them to survive? 

 

 

5. Explain why it is incorrect to say that an organism adapts to its environment. 

 

 
 

6. What changes in the population would occur if the predation changed and the predators 
began to prefer the dark quackers?  Explain why these changes would occur. 
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